Roots, and corn silage for fattening lambs by Kennedy, W. J. et al.
Volume 9
Number 110 Roots, and corn silage for fattening lambs Article 1
August 2017
Roots, and corn silage for fattening lambs
W. J. Kennedy
Iowa State College
E. T. Robbins
Iowa State College
H. H. Kildee
Iowa State College
Follow this and additional works at: http://lib.dr.iastate.edu/bulletin
Part of the Agriculture Commons, and the Animal Sciences Commons
This Article is brought to you for free and open access by the Extension and Experiment Station Publications at Iowa State University Digital
Repository. It has been accepted for inclusion in Bulletin by an authorized editor of Iowa State University Digital Repository. For more information,
please contact digirep@iastate.edu.
Recommended Citation
Kennedy, W. J.; Robbins, E. T.; and Kildee, H. H. (2017) "Roots, and corn silage for fattening lambs," Bulletin: Vol. 9 : No. 110 , Article
1.
Available at: http://lib.dr.iastate.edu/bulletin/vol9/iss110/1
BULLETIN 110 FEBRUARY 1910
EXPERIMENT STATION
IOWA STATE COLLEGE 
OF AGRICULTURE AND MECHANIC ARTS
ANIMAL HUSBANDRY SECTION
ROOTS, AND CORN SILAGE FOR FATTENING LAMBS
AMES, IOWA
1
Kennedy et al.: Roots, and corn silage for fattening lambs
Published by Iowa State University Digital Repository, 1908
S T A T E  BO A R D  O F E D U C A T IO N
J. H. Trewin, Cedar Rapids.
A. B. Funk, Spirit Lake.
Geo. T. Baker, Davenport.
T. B. Foster, Ottumwa.
Roger Leavitt, Cedar Falls.
D. D. Murphy, Elkader.
Charles R. Brenton, Dallas Center.
P. K. Holbrook, Onawa.
Edw. P. Schoentgen, Council Bluffs.
O F F IC E R S
J. H. Trewin, Cedar Rapids............................. *.......................... .President
A. A. Emery, Ottumwa...............- .................................................Secretary
F IN A N C E  C O M M IT T E E
W. R. Boyd, President, Cedar Rapids.
Thos. Lambert, Sabula.
D. A. Emery, Secretary, Ottumwa.
S T A T IO N  S T A F F
A. B. Storms, M. A., D. D., President.
C. F. Curtiss, B. S. A., M. S. A., Director.
W. J. Kennedy, B. S. A., Animal Husbandry and Vice Director.
C. A. Beach, M. S'. A., Horticulture.
L. H. Pammel, B. Agr., M. Sc., Ph. D., Botany.
H. E. Summers, B. S., Entomology.
M. Mortensen, B. S. A., Dairying.
C. H. Stange, D. V. M., Veterinary.
W. H. Stevenson, A. B., B. S. A., Soils.
H. D. Hughes, M. S., Farm Crops.
J. B. Davidson, B. Sc. in M. E., Agricultural Engineering.
Chas. A. Scott, B. S. A., Forestry.
Laurenz Green, B. S., M. S. A., Assistant Horticulture.
H. H. Kildee, B. S. A., Assistant Animal Husbandry.
L. C. Burnett, M. S. A., Assistant in Farm Crops.
.M. L. King, B. M. E., Experimentalist in Agricultural Engineering. 
S. J. Jodidi, B. S., Ph. D., Experimentalist in Soils.
Ira. G. McBeth, M. S., Experimentalist in Soil Bacteriology.
A. A. Wells, Assistant Experimentalist in Soils.
Stella Hartzell, Assstant in Chemistry.
S. C. Gurnsey, B. S. A., Assistant in Chemistry.
R. L. Webster A. B., Assistant in Entomology.
Charlotte M. King, Assistant in Botany.
Harriette Kellogg, A. M., Assistant in Botany.
F. E. Colburn, Photographer.
C. V. G r e g o r y , Bulletin Editor.
2
Bulletin, Vol. 9 [1908], No. 110, Art. 1
http://lib.dr.iastate.edu/bulletin/vol9/iss110/1
C O N T E N T S
l ’ AGE
Summary.............................................................................................. •; ? •. -450
Objects................................................................................. • ............. .......... 451
Plan........................»............................ ................... ....................................... 451
Thé Lambs.................................. ..................... ................... ........................452
Feeds............................      453
Feeding and Management.......... . . .................. ...................  .................. 455
Feed Consumed.................................. >.................. ...................... . ........... 455
Weights and Gains...........................................................................  460
Individuality of the Lambs---- ? .......... ................. , ........ ............. .......... 462
Health of the Lambs.........................  .................................. • • • • —  -464
Condition and Quality of Finish.................... , ............................ ........... 464
Feed Required for 100 pounds Gain— ............................................... 468
Shipping and Slaughtering........................................... . . . . . ; ................. 469
Financial Statement,. ...............................................     .472
3
Kennedy et al.: Roots, and corn silage for fattening lambs
Published by Iowa State University Digital Repository, 1908
SUMMARY OF BULLETIN 110
These experiments include three years ’ work with con­
siderable duplication so that the results should indicate 
fairly well the economic importance of roots and corn 
silage for winter fattening of lambs. The following con­
clusions appear to be well supported by the facts brought 
out by these experiments:
1. Succulent feed in the ration for fattening lambs 
had the effect of increasing their appetite for grain, al­
though it decreased the amount of hay consumed.
2. The lambs never ate more than 2 pounds of silage 
daily per head when getting a full feed of corn. Five to 
6 pounds of beets or mangels were eaten under similar 
conditions.
3. The dry fed lambs made slow gains at first, but 
later gains were much more rapid, comparing quite favor­
ably in the last months with the gains put on with mang­
els and beets, and surpassing those made with other 
succulent feeds.
4. In each of the three years the lambs getting sugar 
beets made the largest total gain and matured more 
quickly than any of the other lambs. They also carried 
a better bloom and finish.
5. Sugar beets and mangels favored the formation of 
renal calculi, or stones in the kidneys and bladder, with 
the possibility of an obstructed urethra and consequent 
fatal results to rams long fed op these feeds.
6. So far as finish was concerned all the rations pro­
duced market topping lambs so that the value of the feeds 
to the shepherd depended more on the rate and economy 
of the gains they produced.
7. The amount of dry matter required for each 100 
pounds gain was highest for the lots getting turnips and 
cabbage, and lowest for those getting mangels and sugar 
beets. Silage and dry feed occupied an intermediate 
position. In one case the advantage was with silage and 
in another with dry feed.
8. The lambs fed succulent feed suffered a shrink of 
from 1 to 4 pounds per head more than the dry fed lambs 
in shipping to Chicago.
9. Financially, dry feed produced more economical 
gains than roots of any kind when corn was at ordinary 
prices. During the first year, when corn and silage were 
low in price, silage gave the cheapest gains, with dry 
feed second.
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ROOTS AND CORN SILAGE FOR FATTEN­
ING LAMBS
\V. J. KENNEDY. E. T. ROBBINS. H. H. KILDEE.
O BJECTS OF T H E  E X P E R IM E N T S
To throw some light on the subject of succulence for 
winter fattening of lambs, with especial reference to the 
use of corn silage in that capacity, a series of experiments 
was conducted during three winters, beginning Decem­
ber, 1906. These experiments were planned to indicate the 
principal results attending the feeding of succulent feed 
to fattening lambs and to furnish a comparison between 
the old time special crops for this purpose, and corn 
silage, the only succulent feed practicable for winter use 
on an extensive scale. The immediate objects of the 
work were as follows:
1. To compare a ration of grain and hay for fattening 
lambs with rations containing succulent feed.
2. To compare sugar beets, mangels, turnips, rutaba­
gas, cabbage, and corn silage as sources of succulence for 
fattening lambs.
3. To determine whether succulent feed is essential 
to rapid gains, high condition, and quality of finish.
PLAN
Each experiment was begun in the fall when.the lambs 
were taken off the pastures and put in dry yards for fall 
and winter feeding. Four lots were fed each year for 
three successive years. One lot of each group was fed 
dry feed alone, consisting of grain and hay, while the 
other three lots had the same grain and hay with succu­
lent feed in addition. The principal attention was given 
to sugar beets, mangels, and corn silage as sources of 
succulence. They yield better than turnips and ruta­
bagas and keep better in storage than cabbage. The lambs 
were given all the succulent feed they desired, and in the 
first two years work they were pushed forward rapidly
5
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from the start with a heavy feed of grain for the purpose 
o f fattening them quickly. In the last year’s work they 
were fed only a light feed of grain at the start and a 
longer time was taken for finishing them. This was done 
so as to make a large use of thé hay and succulent feed.
The first year the lambs were pushed to the limit of 
their capacity. They were fed alfalfa, hay and a grain 
mixture of corn, oats, bran, and oil meal in the propor­
tions of 5, 2, 2,1 by weight to give them the best possible 
bloom and finish. This was done to test the value of 
these feeds as compared with succulence for the produc­
tion of this extra quality and condition.
The second year corn alone was used as a grain feed 
and the hay was of poorer quality so as to give condi­
tions more like those on the ordinary farm. The hay was 
mixed timothy and clover the first month, largely alfalfa 
the second, and mostly poorly cured and partially molded 
cow pea hay the third and last month. The proportions 
by weight of the several kinds of hay were approximately 
1, 1, 2, respectively. The third year corn alone consti­
tuted the grain ration for four months. Then cottonseed 
meal was introduced and gradually increased during the 
last two months until it was being fed at the rate of 25 
pounds cottonseed meal to every 75 pounds of corn. The 
hay this last year was of very poor quality as all the best 
hay on hand was fed to the hors'es and cattle.
The first year seven lambs were fed in each of the 4 
lots, from December 28,1906, to April 19,1907, a total of 
112 days time. The folowing season nine lambs were 
included in each of 4 lots, and fed from September 11, 
1908, to February 26, 1909, a total of 168 days’ time. 
Altogether 104 lambs were fed in 12 lots.
T H E  LA M B S
The lambs were for the most part descended by the 
first or second cross from common western and Merino 
ewes bred to Leicester, Shropshire, and Southdown 
rams. All the lambs used in 1906 and in 1907 were bred 
and raised at the Experiment Station. Records were 
kept of their breeding, birth, weights, ages, and gains, so 
that at the 'time the feeding experiments were begun 
there was at hand very complete information which was
6
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of valuable assistance in securing an equal division of the 
lambs into lots both with respect to their appearance and 
their probable inherent capacity for gains. Less was 
known with regard to the ancestry and early gains of 
the lambs used in 1908, but the divison into lots in this 
case was made as equable as possible. This last year only 
ram lambs were used; the other two years wethers and 
ewes were fed together. In each experiment the lambs 
were divided into as even lots as possible with regard to 
size, form, condition, breed, sex, fleece, age, apparent 
thrift, and previous gains so far as these were known.
FEEDS
The grains were in every case of as good quality as the 
crops of that year afforded. Corn varied in maturity 
and moisture content from year to year but was other­
wise of good quality. The hay used the first year was 
third crop alfalfa of fairly good quality. The second
TABLE 1
Y
ear Crop
Distance 
apart o f  
rows 
Inches
Yield per 
Acre 
Tons
Cost per 
Acre
Cost per 
Ton
1906 Mangels ....................... 18 23 $ 69.00 $ 3.00
Sugar beets................. 18 20 70.00 3.50
Corn silage................. • 42 15 37.50 2.50
1907 Sugar beets.................. 30 14 65.00 4.65
Turnips ..................... 30 5 66.50 13.30
Rutabagas . . . . . . . . . . . 30 10 66.50 6.50
Cabbage ....................... 30 15 57.00 3.80
1908 Mangels ....................... 30 17 51.00 3.00
Sugar beets. . . . . . . . . . 30 Ì5 , 52.50 3.50
Corn silage................... 42 12 36.00 3.00
*A  p a r t ia l  fa i lu r e  d u e  to  la te  d ro u th .
year the mixed timothy and clover was of fair quality. 
The alfalfa was good, but the cow pea hay which was 
fed during the last month had been put in the mow too 
green and was somewhat moldy. The succulent feed was
7
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all raised especially for this experiment. A careful rec­
ord of the cost of production and the yield per acre was 
kept. The first crop of roots was sown in drills 18 inches 
apart, necessitating hand cultivation exclusively. The 
yields were large, but the amount of hand labor was so 
great as to be a forbidding item to most farmers. The 
next two years the rows were made 30 inches apart to 
permit cultivation with the intention of cheapening the 
cost per acre even if the yields were not so large. The 
following list shows the yield per acre of the several 
crops and the cost per acre and per ton:
In 1907 the season was wet at first and weeds were 
troublesome, so the expense for hand work was high in 
spite of the wide rows. The conditions in 1906 and in 
1908 were more nearly alike and the smaller yield from 
wide rows was just offset by the cheaper cultivation. 
Corn for the silo was not charged at actual cost of pro-
TABLE 2 PERCENTAGE COMPOSITION OF FEEDS
Water Ash Protien
Crude
Fiber
Nitrogen
Free
Extract Fat
1906
Corn .................................... 10.65 1.29 11.94 4.01 67.28 4.83
Oats ...................................... 6.04 3.55 11.01 12.19 61.49 5.72
Bran .................................... 6.28 6.33 13.91 14.21 56.17 3.10
Oil meal................................ 5.27 5.40 31.20 9.82 41.68 6.63
Mangels ................................ 87.42 0.98 1.64 0.81 8.99 0.16
Sugar beets...................... 86.40 0.21 1.51 3.25 8.54 0.09
Corn silage............................ 69.80 1.23 2.05 5.98 19.96 0.98
Alfalfa bay........................... 4.43 7.26 18.87 24.16 42.73 2.55
1907
Corn...................................... 15.69 1.62 9.03 1.43 69.81 2.42
Turnips ............................... 90.16 1.06 1.75 1.38 5.38 0.27
Rutabagas ........................... 87.58 1.83 1.93 2.03 5.98 0.65
Sugar beets......................... 84.94 1.23 1.57 1.36 10.75 0.15
Cabbage ............................ . 91.05 0.93 2.25 1.50 3.88 0.39
Mixed hay............................. 6.82 6.64 8.87 41.58 33.67 2.42
1908
Corn...................................... 15.80 1.03 7.75 1.13 69.94 4.35
Cottonseed meal.................. 9.14 5.90 40.63 9.87 25.33 9.13
Mangels ................................ 84.22 1.00 1.32 .93 12.36 .17
Sugar beets......................... 83.62 .30 1.22 1.38 13.39 .09
Corn s i l a g e ..................................... 63.75 2.18
7.21
2.83
7.24
12.11
28.35
18.23
47.85
0.89
2.75Mixed hay............................ 6.60
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duction, but at the price it was worth per acre based 
upon its estimated yield of grain. Corn is a staple cash 
crop in Iowa. It would not pay to put it in silo un­
less the returns would be at least as great as if it were 
husked. The other crops could only be figured at their 
actual cost since they had no definite market value. The 
price per ton quoted for silage includes a small profit to 
the grower when corn is a paying crop, as it was in the 
years of these tests. The price per ton of the other crops 
represents barely their cost of production. This gives 
the root crops and cabbage an unfair advantage in the 
comparison unless these facts are borne in mind in study­
ing the results.
The feeds were all analyzed by Louis Gr. Michael, Ex­
periment Station Chemist. Table 2 gives the analyses.
F E E D IN G  A N D  M A N A G E M E N T
The lambs of each lot were confined in rather close 
quarters with a shed for shelter. The first two years 
each lot had a yard 40x80 feet to run in for exercise. 
Those fed in 1908 also had this opportunity for exercise 
during the first two months. After that, each lot was 
confined in a stall 16x16 feet under an open shed. They 
were fed always twice daily, half the daily ration being 
given at each feeding time. When the lambs were beihg 
pushed for quick fattening the grain allowance was made 
as large as they would eat up immediately after feeding. 
In all cases after the lambs were first fully accustomed 
to their succulent feed it was fed in as large quantities 
as they could handle. Occasionally when the lambs were 
fed heavily on grain the amount of mangels and beets 
had to be slightly restricted to prevent scours, but usually 
they could be given all they would eat. Hay was fed to 
the limit of their appetites for it. They were charged 
with the whole amount given, although there was usually 
a small amount of coarse stems and trash that was not 
eaten.
FEED C O N S U M E D
The average daily ration per lamb in 28-day periods 
and for the whole feeding period; as well as the total
9
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LOT 1. Seven Iambs, fed grain,, hay, and mangels. Average w eight April 19, 1907, 
• .127.8 pounds; weight of fleecefApril 20, 9.8 pounds. Daily gain fo r  112 days,
0.44 pounds.
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amount of feed given per lamb in the whole time, is 
shown in Table 3.
The largest amount of grain eaten in any one month 
was 2.43 pounds daily per lamb by those getting mangels 
and sugar beets the first season. They were receiving 
the mixed grain ration of corn, oats, bran, and oil meal 
in proportion of 5, 2, 2,1 by weight, with a good quantity 
of hay, all of which seemed to stimulate their appetites. 
The first two years most nearly represented the results 
to be expected where lambs are being fattened.. In the 
third year they were not heavily fed during the first two 
months, but simply carried along to let them make the 
greatest possible use of the roughage and succulent feed. 
In 1906 and 1907 the dry fed lambs never rose to quite as 
high a consumption of grain as the lambs getting succu­
lent feed, but in 1908 the dry fed lambs ate more during 
the sixth month than any of the others would take.
This was apparently because the hay fed this last month 
was of poorer quality than that before given to the lambs
TABLE 3 AVERAGE DAILY RATIONS AND TOTAL FEED PER LAMB 
1906
t—0
Feeds
Rations in 29 day Periods 
1 2 3 4
Ration
112
Days
Total Feed 
per 
Lamb 
112 Days
Dec. 28 
to
Jan. 25
Jan. 25 
to
Fen 22
Feb. 22 
to
Mar. 22
Mar. 22 
to
Apr, 19
Dec. 28 
to
Apr. 19
Dec. 28 
to
Apr. 19
1 Grain ............. l .KT 2.06 • 2.32 2.43 1.98; 221.4
Mangels . . . . . . 1.24 4.05 6.07 ' 5.94 4.33 484.6
Alfalfa ........... 1.61 1.52 1.19 1.95 1.57 175.5
2 Grain ............. 1 .1 0 2.06 2.32 2.43 1.98 . 221.4
Sugar beets. . . 1.24 4.42 3.58 2.31 239,0
Mangels . . . . . . 2 .6 8 5.94 2.15 241.4
Alfalfa........... 1 .6 8 1.38 1.18 1.94 1.55 173.1
3 Grain . . . . . . . . 1 .1 0 2.06 2.25 2.38 1.95 218.1
Silage ............ 1.25 1 .8 8 1.47 0.91 1.38 154.4
Alfalfa . . .  i . . . 1.67 1.30 1 .1 0 2.13 1.55 173.2
4 Grain ............. 1 .1 0 1.98 2.08 2.38 1 .8 8 2 1 1 .0
Alfalfa........... 1.70 1.56 1.38 2.19 1.71 191.4
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Feeds
TABLE 3 (Con,) 
1907
Rations in 28 day Periods Ration Total Feed 
84 Per
Days Lamb
84 Days
N o v .15 
to
Dec. 13
Dec. 13 
to
Jan. 10
Jan, 10 
to
Feb. 12
Nov. 15 
• to 
Feb. 7
N o v .15 
to
Feb. 7
8 Corn ............................. Ï.22 1.51 1.60 1.44 121.32
1.154 .45 37.60
Alfalfa ............... 1.24 .41 34.60.
.43 2.03 .82 68.80
6 Corn ............................. 1.21 1.52 ; 1.63 1.45 122.15
Turnips ........................ 1.26 1.58 1.10 1.32 110.55
1.30 .43 36.39
1.20 .40 33.69
Cow-pea ....................... — .33 1.96 .76 64.08
5 Corn .............................. 1.22 1.55 1.70 1.49 125.30
Sugar beets................. • 1.96 2.70 2.85 2.50 210.20
1.22 .41 34.00
Alfalfa, hav................... 1.22 2.12 .41 34.30
flow-pea. hav................. .82 68.50
7 Corn ...........................; 1 22 1.53 1.68 1.48 124.40
Cabbage ........................ 2.05 ' 2.39 1.69 2.05 171.90
1,30 .43 36.30
Alfalfa hay................... Î .17 .39 32.70
Cow-pea hay................. .33 1.87 .73 61.70
in any experiment. It was stacked hay two years old 
and badly damaged. The lambs would eat very little of 
this hay and while those getting succulent feed relied on 
the same to furnish bulk to the ration, the dry fed lambs 
ate additional grain in preference to so much hay. From 
the first two years results, when conditions were entirely 
normal, it appears that the succulent feed in the ration 
for fattening lambs had the effect of increasing their ap­
petite for grain, although it decreased the amount of hay 
consumed.
In general, the amounts of grain and hay eaten by the 
lambs during the whole feeding period were about equal. 
Of silage the lambs never ate more than 2 pounds daily 
per head when getting a full feed of corn, and the average 
was about 1.5 pounds. Even then they did not eat the
12
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very coarsest bits of stalk. If more was fed they left 
uneaten much that they should not have wasted. Of beets 
and mangels 5 to 6 pounds was a maximum daily feed. 
Their capacity for each of these roots was quite similar. 
They ate the sugar beets with a little keener relish but
TABIE 3 (Con.)
1908
H . o Feeds
Rations in 28 day Periods Ration
168
Days
Total 
Feed per 
Lamb 
168 days1 2 3 4 5 6
Sept,11 
to
Oct. 9
Oct. 9 
to
Nov. 6
Nov. 6 
to
Dec. 4
Dec. 4 
to 
Jan. 1
Jan, 1 
tc
Jan. 29
Jan. 29 
to
Feb. 26
Sept. 11 
to
Feb. 26
Sept. 11 
to
Feb. 26
12 | Corn .......... .89 1.01 1.30 1.33 1.51 2.15 1.37 229.5
| Cottonseed
meal........ .29 .72 .17 28.3
Mixed hay. 1.68 2.20 2.47 2.30 1.91 .79 1.89 317.7
11 Corn .......... .91 1.01 1.30 1.33 1.51 1.88 1.33 222.6
| Cottonseed
meal........ .29 .63 .15. 25.8
| Mixed hay. 1.23 1.63 2.03 1.46 1.34 .91 1.43 240.8
| Silage ........ 1.34 1.73 1.88 1.74 2.06 1.35 1.69 283.2
10 ( Corn .......... .87 .99 1.30 1.33 1.51 1.92 1.32 222.1
| Cottonseed
meal........ .29 .64 .16 26.2
| Mixed hay. 1.30 • 1.64 2.10 1.58 1.33 1.09 1.51 253.0
| Sugar beets 2.06 3.91 4.89 4.89 4.85 5.78 4.40 738.6
9 | Corn . . . . . . .84 1.00 1.30 1.33 1.51 2.07 1.34 225.6
| Cottonseed
j meal........ .29 .69 .16 27.6
| Mixed hay. 1.36 1.79 1.98 1.65 1.39 1.12 1.55 260.5
| Mangels .. 
1
1.98 3.94 4.89 4.89 4.85 5.69 4.37 734.5
seldom ate larger quantities of them than the mangel-fed 
lambs ate of their mangels. Turnips were not so readily 
eaten as the other roots. Of cabbage the lambs ate a large 
bulk but the weight was less than that of mangels or 
beets 1 The turnips and cabbage did not keep as well as 
the other roots so they were not as choice toward the last 
as at the first.
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W E IG H T S  A N D  G A IN S
Table 4 gives the weights of the lambs at the start an j  
at the end of each test with their average daily gains fo* 
the separate 28-day periods and for the whole time. The 
dry-fed lambs made slow gains at first, but later their 
gains were much moré rapid, comparing quite favorably 
in the last months with the gains put on with mangels and 
sugar beets and surpassing those made with other kinds 
of succulent feed. The poor keeping qualities of turnips, 
rutabagas, and cabbages, make them unadapted for win­
ter feeding. The main effect of the succulent feed on
TABLE 4 WEIGHTS AND GAINS OF LAMBS IN POUNDS PER LOT.
1906
Av’r’ ge
Daily Gains per Lamb in Periods Av. for 112 Days
r-o
Kind o f 
Succulent 
Feed
Weight
at
B’gin ’g 
Dec. 28
Dec. 28 
to
Jan. 25
Jan. 25 
to
Feb. 22
Feb. 22 
to
Mar. 22
Mar. 22 
to
Apr. 19
Daily
Gain
pqr
Lamb
Total
Gain
qer
Lamb
Average
Final
Weight
i Mangels . . . 78.7 0.25 0.52 0.50 0.48 0.44 .49.1 127.8
2 | Sugar beets 
| and mangels 77.6 .33 .‘63 .41 .41 .45 50.0 127.6
3 | Silage ........ 78.4 .33 .46 .34 .58 .42 47.1 125.5
4 | None ......... 79.6 .15 .26 .43 .63 .37 41.3 120.9
| All lots___ 78.6 .26- .47 .42 .53
•
.41 46.9 125.5
1907
^ Kind o f 
Succulent Feed
A v’ r’ ge
Weight
at
Begin’g 
Nov. 15
Daily Cain per Lamb
Nov. 15 
to
Dec. 13
Dec, 23 
to
Jan. 10
Jan. 10 
to
Feb. 7
None ........
6 Turnips . .. 
5 ] Sugar beets
7 Cabbage . . .
All lots___
68.7 0.28 0,33
67.4 .26 .31
67.7 .39 .46
68.6 .31 .30
68.1 .31 .35
0.39 
.35 
38 
29 
35
Nov. 15- Feb. 7
Daily Total 
Gainp’r Gainp’r 
Lamb Lamb
0.33
.30
.41
.30
.34
28.1
25.7
34.4
25.4
28.4
Ayerage 
Kin at 
Weight
90.8
93.1
102.1
94.0
90.5
14
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TABLE 4 Con. 
1908
o
Kind o f  
Succulent 
Feed
Av’ge
Wei’ t
at
Start
Sept,
11
Daily Gain per Lamb in Period 
1 . 2  3 4 5 6
Av. for 168D, 
S .lltoF eb . 26
Ave’ge
Weight
at
Close 
•'eb. 26
Daily
Gain
per
Lamb
Total
Gain
per
Lamb
pt 11 
to
let. 9
Oct. 9 Nov. 6 
to 1 to  
Nov, 6 Dec. 4 
1
Dec. 4 
to I 
Jan. 1
Jan. 1 
to
Jan 29
Jan 29 
to
Feb 26
12
1
| None .. 75/ .12 .06 .35 .15 .47 .64 .30 50.0 125.7
11 | Silage . 77/ .12 .08 .36 .27 .37 .55 .29 48.8 126.4
10 | Sug.beets 73.8 .23 .39 .30 .54 .63 .39 64.9 138.7
9 Mangels.
1
71.4 .12 .14 .33 • .38 .51 .71 .37 61.4 132.9
gains was in securing a quicker response to the feed at 
first.
The gains made the first year show what may be ex­
pected of lambs under heavy feeding. The average gains 
were from 0.37 pounds daily on dry feed to 0.45 pounds 
with sugar beets. The supply of beets was exhausted dur­
ing the third month and mangels were fed for the rest of 
the time. It is doubtful if the gains would have been 
larger on sugar beets, since in the third year’s work the 
mangel-fed lambs made fully as rapid gains after the first 
three months as those getting sugar beets. In the second 
year with corn alone for grain the daily gains were from 
0.30 pounds where cabbage or turnips were fed, to 0.41 
pounds with sugar beets, while the gains made on dry 
feed were intermediate at 0.33 pounds daily. Turnips 
and cabbage seem to have been of little value in the ra­
tion at any time so far as rapidity of gains were con­
cerned. The third year on a long feed with a light grain 
ratibn^at the first, but with cottonseed meal fed with the 
corn at the last two months, the gains were quite small 
at first. Later when corn was fed more heavily the gains 
of all lots improved and during the last two months on 
corn and cottonseed meal were rery good. The average 
result in gains amounted to 0.29 pounds daily for corn 
silage, 0.30 pounds, for dry feed, 0.37 pounds for mangels, 
and 0.39 pounds for sugar beets. Thus in each of the 
three years the lambs getting sugar beets made the larg­
est total gain, and reached weights of from 1 to 13 pounds
15
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greater per lamb in the 84 to 168 days feeding than any 
of the other lambs.
IN D IV ID U A L IT Y  OF T H E  LAM BS
A record was kept of each lamb’s gains as shown by 
individual weights at the end of each four-week period 
coinciding with the period for which the feed is given 
separately. For the first two years especially the lambs 
in the several lots all made remarkably uniform gains. 
The variations in each lot were very small, so there seems 
to be no possible doubt that the differences observed be­
tween the lots were caused by the differences in feed. In 
the third year the lambs were a more variable and less 
thrifty bunch at the start. Many were evidently suffering 
from stomach worms and some had tape worms. Still 
their gains showed that the division of the lambs had 
been quite fortunate, as the lots were very uniform in 
gaining capacity. For the most part the variations be­
tween the extremely fast and the very slow gaining lambs 
of each lot were quite narrow.
Only two lambs in the entire three years ’ experiments 
gave results that were far below the average. Both of 
these were included in the last year’s test, one in the ory 
fed lot and one in the silage fed lot. 'Each of these gained 
less than half the average of its lot and remained stunted, 
thin and unthrifty in appearance until the last. For this 
reason it seems only fair to all rations to bear in mind 
that both dry feed and silage have probably a slightly 
greater value for the production of gains than the figures 
indicate for 1908. At most the discrepancy due to this 
cause cannot be more than 4.5 to 5 per cent of the gains. 
Since other lambs in the mangel and in the sugar beet fed 
lots started out very poorly it is possible that the benefi­
cial effects of these succulent feeds was all that was need­
ed to give these thin, weak lambs the necessary start to 
thrifty feeding. It seems plausible that this may have 
been the case and that this greater uniformity of gains 
of these root-fed rams was one of the direct benefits of 
the mangels and the beets. In all the tests it was found 
that some of the best individuals at the start and at the 
close of a test made only moderate gains, while some of 
the poorest individuals made exceptionally good gains.
16
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LOT 2. Seven lambs, fed  grain, hay, sugar beets, and mangels. Average weight A pril 19, 
1907', 127.7 pounds; weight o f  fleece, April 20, 9 .2 pounds. Daily gain fo r  112 
days 0.45 pounds.
17
Kennedy et al.: Roots, and corn silage for fattening lambs
Published by Iowa State University Digital Repository, 1908
464
H E A LTH  OF T H E  LA M B S  *
During the first two years’ test the lambs all remianed 
healthy until the last. During the last year’s work a 
careful study was made of the possible operation of sugar 
beets and mangels in the formation of renal calculi or 
bladder stones. For this purpose all the lambs used in 
1908-09 were rams, since owing to their long restricted 
urethra it is well recognized by shepherds that the effect 
of stones in the bladder is more often fatal to them than 
to ewes. The rams were started on their several rations 
early in the fall as soon as mangels and beets were fairly 
mature, so as to get a long feeding period, and the grain 
ration was kept down to moderate proportions at first to 
allow a larger use of the roots.;
After five months’ feeding one sugar beet ram died 
from the: effects of retention of urine, owing to stoppage 
of the uretha. Before the lambs were marketed at the 
end of another month’s feeding another sugar beet fed 
ram and one mangel fed ram had died from the same 
cause. When the rams were marketed a careful examina­
tion revealed the fact that all the sugar beet and mangel 
fed rams showed marked pathological affection of the kid­
neys and bladder. The kidneys were slightly enlarged 
and soft and with loose capsule and there were occasional 
hemorrhagic areas in both the kidneys and the bladder. 
The latter was enlarged and thickened. Some of these 
rams also were found- to have calculi. The sugar beet 
rams were more markedly affected than those fed man­
gels. None of the dry fed rams nor the silage fed rams 
were thus affected even in the slightest degree. The gains 
made by the rams were evidently not influenced by this 
condition, as some of those affected were among the best 
gaining and thriftiest apeparing rams until finally 
stricken with the obstruction of the urethra. The evidence 
is very conclusive that sugar beets and mangels favored 
the formation of renal calculi with the possibility of fatal 
results to rams long fed on these feeds. Flock owners 
need to exercise caution in this respect.
C O N D IT IO N  A N D  Q U A L ITY  OF F IN IS H
In the first year especially when the lambs were fed 
for the distinct purpose of producing the very best quality
Bulletin 112, “ The Influence o f  Feeding Sugar Beets and Mangels to Breeding 
Animals, with Special Reference to the Formation o f  Renal ana Urinary Calculi.”
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LOT 3. Seven lambs, fed  grain, hay, and corn siiage. Average weight April 19, 1907, 
125.5 pounds; weight o f  fleece April 20, 10.2 Pounds; daily gain fo r  112 days’ 
0 .42 pounds.
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of finish, a very careful study was made of this point, in­
cluding for that year detailed notes of each lamb’s type, 
form, and condition at the start and at the end, with pho­
tographs at the end showing each lamb in the fleece and 
out of it. The lambs of each lot that year tok on a splen­
did finish and while there was some difference between 
the lots, all sold at top prices for heavy lambs in Chicago
__prices, by the way, which were lower than prices for
smaller lambs. The lot fed mangels had a little the best 
bloom, and the thickest, evenest covering of firm flesh ; 
with the dry fed lot second, the silage fed lot third, and 
the lot started on sugar beets and finished with mangels 
fourth. It is impossible to say whether or not the change 
from beets to mangels that had to be made with the last 
lot was responsible for any of this lack of bloom. Doubt­
less it did them no good. The most interesting thing 
thing is the fact that the dry fed lambs were so near the 
top in their condition and quality at the end of the test. 
They had fattened so well that an English shepherd ex­
perienced in feeding and showing mutton sheep was in­
clined to place these dry fed lambs ahead of the mangel 
fed lambs without knowing the rations fed to any of them.
The second year the lambs all attained a good finish, so 
uniform for the several lots that although sold separately 
on the Chicago market each lot brought the same figure, 
$6.75, which was a little below the top price for lambs, 
because they were too big for the trade. The finish was 
really best on those fed turnips and cabbage. These lots
were very much on a par. -
The last year of the test the sugar beet fed lambs were 
again the best in the end, followed by those fed mangels 
second, dry fed third, and silage fed fourth. The lambs 
fed sugar beets were distinctly the best in finish, but it 
was rather close between the other three lots, especially 
the last two. The lambs fed dry feed alone and those fed 
silage were of excellent quality except that they lacked the 
degree of fat carried by the sugar beet fed lambs.
Taking the three years ’ work as a whole, sugar beets 
were found to have a distinct advantage in producing an 
early finish by means of the rapid gains they produced. 
Dry feed alone put on fat nearly as fast as sugar beets 
with dry feed, but on the dry feed alone there was a 
slower gain and less growth. For the most part the
20
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LOT 4. Seven lambs, fed  grain and hay. Average weight April 19, 1907, 120.9 pounds; 
weight o f  fleece April 20, 9.1 pounds; daily gain fo r  112 days. 0 .37  pounds.
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condition and quality of finish was best where the gams 
had been smallest. There seemed to be no appreciable 
direct affect of the feeds on the carcass, at least nothing 
that was detected by careful examination of the ammais 
alive and dressed. So far as show character was con­
cerned, where early maturity was an important item, the 
lambs that made the fastest gains were the best, as they 
combined size with thick flesh of smooth quality.
FEED R E Q U IR E D  FOR 100 P O U N D S  GAIN
It is difficult to compare lambs fed dry feed and those 
fed some succulent feed so far as raw feed requirements 
for 100 pounds gain are concerned. While it is interest­
ing from an economic point of view to know the weights 
of grain and hay required for 100 pounds gain, the effi­
ciency of the several rations in the animal system  ^is 
more clearly shown by a study of the weights" of dry 
matter for 100 pounds gain. It should be noticed m pass­
ing that although the dry fed lambs required a relatively 
large amount of grain for each 100 pounds gam at the 
start as shown in Table 5, toward the finish they made 
more economical use of their grain than the lambs get­
ting succulent feed. Both in 1906 and in 1907 the amount 
of grain required for 100 pounds''gain toward the last 
by lambs on dry feed was less than for those getting any 
form of succulent feed.
In dry matter for 100 pounds gain the succulent feed 
also showed up to best advantage in the first months of 
the feeding period, especially when sugar beets or man­
gels supplied this material. Dry feed showed up poorly 
at first but was quite economical later on, so that for the 
last month of the test in each year the dry matter re­
quired by the dry fed lambs for each 100 pounds gam was 
really less than that required where succulent feed was 
given. For the whole time, however, the amount of dry 
matter in the dry feed per 100' pounds gain was higher 
than in the mangel and sugar beet rations, higher m one 
case and lower in another than the dry matter for 100 
pounds gain with silage, but lower than for turnips and 
cabbage. The lowest amount of dry matter per 100 
pounds gain for a period of some length was 757 pounds
22
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TABLE 5 FEED AND COST PER 100 POUNDS GAIN. 
1906
112 Days
1 2 3 4 5
1 Nutri- Cost per
r* • Dec. 28 Jan. 25 Feb. 22 Mar. 22 Dec. 28 tive 100 lbs.
Feeds to 1 to to 1 to 1 to Ratio Gain
Jan. 2 5 1 Feb. 22 Mar. 221Apr. 19 Apr. 19
i
Grain ................. 440 396 463 501 450 1:4.2 $3,735
| Mangels ........... 498 778 1,213 1,226 986 1.479
Alfalfa .............. 646 291 238 402 357 1.606
Dry matter........ 1,083 739 804 998 878
Total cost per
cwt. gain......... $ 6.82
2
Grain............... . 332 326 568 588 443 1:4.2 3.677
Sugar beets........ 375 699 878 518 .901
| Mangels ........... 656 1,438 483 .724
| Alfalfa .............. 507 - 218 290 469 346 1.557
j Dry matter........ 840 602 1,000 1,168 868
1
| Total cost p„r
cwt. g a i n ............ $ 6.86
Oo
Grain ................. 353 449 668 412 463 1:4.2 3.843
| Silage ............... 402 409 436 158 327 .409
| Alfalfa ............... 535 282 326 369 367 1.652
j Dry matter......... 956 805 1,056 778 874
1
| Total cost per
cwt. gain......... $ 5,90
4
Grain ................. 743 747 485 376 511 1:3.7 4.241
Alfalfa ............... 1,150 588 323 347 464 2.088
| Dry matter......... 1,780 1,246 753 676 912I
| Total cost per
| cwt. gain......... $ 6.33
!
for sugar beet fed lambs in 84 days’ feeding. None of 
the lots required on an average as much as 1,000 pounds 
of dry matter for 100 pounds gain when they were heavily 
fed throughout the fattening period as in 1906 and 1907.
S H IP P IN G  A N D  S L A U G H T E R IN G
Since the last year’s lambs were included in an investi­
gation into the causes and processes of the formation of
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TABLE 5 (Con).
1907
Feeds
Periods o f  28 Days 
1 2  3 84Days
Sov. 15 
to
Feb. 7
Nutri’ ive
Ratio
Cost
per
100 lbs, 
Gain
fov . 15 Dec. 13 
to to 
>ec. 13 Jan. l o  
1
Jan. 1C 
to
Feb. 7
4B3 459 408 432 $2.70
476 134 1:5.9 .-54
376 123 .49
130 517 245 .98
793 842 809 816
| T o t a l  cost, p e r  cwt. g a m $ 4.71
| Corn.............................. • 463 491 471 * 475 2.97
482 511 319 430 1.43
i Mixed hay................... .. 498 142 1:5.8 .57
1 Alfalfa hay..................... 387 131 .52
! C ow -pea . hay................... 107 565 249 1.00
886 • 909 945 916
Total cost per cwt. gain
!
|
$ 6.49_
314 334 454 364 2.28
| Sugar beets..................... 502 580 761 611 1.42
| Mixed hay....................... 312 99 m i .40
| Alfalfa hay..................... 100 .40
Cow-pea hay................... 199 .80
| Dry matter..................... 757
| Total cost per cwt. gain $ 5.30
1
| Corn ............................... 389 511 576 490 3.06
Cabbage .......................... 654 798 577 1.29
| Mixed hay....................... 412 143 1:5.9 .57
| Alfalfa hay..................... 389 128 ,51
j Cow-pea hay................... 110 640 243 .97
j Dry matter..................... 757 951 1,113 936 . • • ' "T
| Total cost per cwt. gain
!
V
$ 6.40
renal calculi, they were slaughtered locally to "facilitate 
the examination of parts of their carcasses in the labora­
tory study in this connection. The lambs fed the first two 
years were shipped to Chicago and each lot sold on its 
merits on the open market. The lambs sold the first year
24
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ta b le  5  (Con).
1908
]
2
3
4
Periods o f  28 Days E tch
1 2 3 4 5 6
Sep. 11 oct. 9 Nov. 6 Dec. 4 Jan. l|jan.29
Feeds to to to to to to
Oct. 9 Nov. 6 Dec. 4 Jan. 1 Jan.29jFeb.26
Corn _____________ 774.8 1583.1 377.6 884.2 320.4 336.4
C ottonseed m eal 62.4
M ixed  h a y_______ 1456.9 3458.1 716.7 1523.7 405.0 124 2^
D ry  m atter . 1984.4 4494.7 973.2 2137.6 698.3 501.3
T ota l cost per
100 lb s . gain .
Corn . . 768.3 1210.0 360.4 501.5 414.5 343.5
C ottonseed m eal- 80 7
M ixed  h a y _______ 1033.7 1959.5 562.1 548.5 366.3 166.7
Silage ___________ 1129.0 2081.9 520.9 656.0 565.2 245.7
D ry  m atter 2001.3 3565.1 1006.2 1161.6 . 964.1 637.6
T ota l cos t  per
100 lb s . gain
Corn _________ ■___ 397.5 424.9 334.7 442.1 280.4 302.4
C ottonseed m eal- 54.6 101.0
M ixed h a y ___ . 595.5 700.5 538.8 525.0 246.3 171.1
Sugar beets_____ 942.2 1671.9 1251.1 1621.1 898.5 910.6
D ry  m a t t e r ____ 1035.8 1276.4 983.6 1122.0 661.8 656.8
T ota l cost per
100 lb s . gafn
Corn . . .  __ _ 680.3 700.6 400.0 350.0 295.6 231.7
C ottonseed m eal 57.5 07.r
M ixed hay 1102.9 272.5 158.4
M angels ________ 1612.3 947.3
D ry  m a t t e r _____ 1728.7 638.4 5 5 4 . 3
T ota l cos t  per
100 lb s . g a in ..
1
168
Days
Cost
per
Sep. 11 Nutri- lu o
to tive lbs.
Feb.26 Ratio Gain
459.0
56.6
635.6
1020.4
456.51
52.9
493.8
580.5
1035.7
1:4.10 $ 4.91 
.79
1:4.08
342.2
40.4
389
1138.3
871.6
337.2
44.8
423.9 
1195.4
847.9
$ 7.60
4.89
.74
1.48
.87
$ 7.98
3.67.57
1.17
1.93
1:3.28
$ 7.40
3.93
.63
1.27
1.79
$ 7.62
were slaughtered in Chicago and their dressed weights 
were obtainable. The data secured regarding the shrink 
in shipping and the dressed weight are given in Table 6.
In 1906, with the shorn lambs the shrink in shipping 
was very heavy, although the lambs were fed timothy hay 
and a slightly reduced grain ration including some oats 
for two days before shipping. The wooled lambs the next 
year made a much more reasonable shrink but were fed 
and handled in the same way in preparing them for ship­
ping. Very probably the removing of the fleece three 
days before the lambs of 1906 were shipped made them 
shrink worse during the chilly night in the car. The dry
25
Kennedy et al.: Roots, and corn silage for fattening lambs
Published by Iowa State University Digital Repository, 1908
472
feed was a distinct advantage when it came to shipping 
the lambs. Those fed succulent feed lost in transit from 
1 to 4 pounds per head.
TABLE 6 SHIPPING AND SLAUGHTER. AVERAGE PER LAMB.
Kind o f  
Succulent Feed
Shrink
Selling: in
Price Ship-
per Home Chicago ping
cwt. Weight Weight per
Chic go Pounds Pounds cwt.
1
2
3
4
(3) 5 
( 2 ) 6
(4) 7 
( 1 ) 8
Mangels 
S. beets. 
Silage .. 
None
S. beets. 
Turnips 
Cabbage 
None . . .
$7.35
7.35
7.35
7.35
6.75
6.75
6.75
6.75
118.0
118.3
115.4 
111.8
102.1
93.1
94.0
96.8
104.6
105.7 
101.4 
101.1
97.0
8 8 .0
87.0
94.0
11.4
10.7
12.1
9.5
5.0
5.5 
7.4 
2.9
Dressed Wt. Suet Fàt
p ’ cent
o f
Live
Pounds Percent Pounds Wt.
57.7 55.2 2.71 2.6
57.1 54.0 2.71 2.6
55.8 55.0 2.71 2.7
52.5 51.9 2.57 2.5
"In  1906 th e  la m b s  w e r e  s h o rn  b e fo r e  s h ip p in g .
As mentioned before, all the lambs satisfied the re­
quirements of the trade as prime lambs on the Chicago 
market except that each year they were too heavy for 
the needs of the trade. In 1906, whep the dressed weights 
were secured, the lambs fed succulent feed all gave about 
the same percentage of dressed weight—about 55 per 
cent. The dry fed lambs scarcely dressed 52 per cent. If 
the percentage of dressed weight had been figured on the 
basis of the live weight before shipping the difference 
between the dry fed lambs and the others would he about 
1.5 per cent instead of 3 per cent. The light shrink of 
the dry fed lambs is a distinct advantage to the seller, 
but undoubtedly results in a light percentage of dressed 
weight as well.
F IN A N C IA L  S T A T E M E N T
Table 5 indicates together with the amount of feed re­
quired for each 100 pounds gain in weight of the lambs, 
an itemized statement of the cost of feed for each 100 
pounds gain. The prices of feed used at the time of these 
tests were as follows:
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In Table 7 we have grouped for convenient comparison 
the cost of feed for three years of the experiments. The 
first year the cheapest gains were made with the use of 
silage, while sugar beets were most expensive. The sec­
ond year, when silage was not tried, dry feed gave the 
cheapest gains, with sugar beets more economical than 
either turnips or cabbages. These two latter crops did 
not yield heavily enough in proportion to the expense of 
raising to prove cheap feed; and besides, they were not 
as palatable as sugar beets and did not produce as rapid 
gains on the lambs. The great cost of gains, combined 
with poor keeping qualities, were deemed sufficient 
grounds for dropping turnips and cabbage from further 
tests.
TABLE 7 PRICES OF FEEDS
Year
1908 1907 1908
Corn per bushel.......................................... $ 0.32 $ 0.35 $ 0.50
Oats per bushel.......................................... .32
Bran per ton............................................... 19.00
Oil meal per ton...................................... 31.00
Cottonseed meal per ton........................... 28.00
Mangels per ton.......................................... 3 00 3 00
Sugar beets per ton.................................. 3.50
i m
 
1 CD
i
3.50
Corn silage per ton.................................. 2.50 3.00
Turnips and rutabagas per ton............. 6 65
3.80
9.00 8.00 6.00
The third year with 50 cent corn and $3 silage, sugar 
beets and dry feed gave the cheapest gains, both at the 
same figure. Mangels and silage followed in the order 
named. With lower corn and silage, say 32 cent corn and 
$2.50 silage, as in 1906, the dry feed and silage would 
have given more nearly the same cost of gains and both 
would have been considerably cheaper than beets and 
mangels.
Judging by the indifferent appetite for silage shown 
by the lambs, it seems that to this fact must be ascribed 
in large part its poorer relative results as compared with
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mangels and beets for the long feeding period when con­
siderable dependence was placed upon the succulent part 
of the ration for the gains. Dry feed showed up on the 
whole to remarkably good advantage, proving more econ­
omical than roots of any kind when corn was at ordinary 
prices. Silage also gave cheaper gains than roots of any 
kind when corn and silage were low priced. It must be 
remembered, too, that the prices of silage allow a small 
profit to the grower, while the root crops were figured at 
the actual cost of raising. The cash value of the corn 
crop in Iowa operates to make the price of silage appear 
relatively high as compared with roots, whereas the latter 
have but a nominal cash value over most of the state and 
when they are raised the land is not returning a profit. 
This consideration, in the light of the uncertain economy 
of root crops in the ration even when they were figured at 
actual cost, precludes them from proving worthy of con­
sideration by the average feeder to whom cheapness of 
gains is more important than rapidity. Even for the 
short period with very heavy feeding following in 1906, 
the silage fed lambs made cheaper gains than any fed 
roots, and cheaper than those getting dry feed alone.
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